Introduction {#sec1_1}
============

*Fasciola hepatica* is a trematode liver fluke that infects primarily sheep, goats and cattle. The adult fluke is large, flat, brownish and leaf-shaped, its size being 2.5 × 1 cm. There has been an increase in *F. hepatica* infections worldwide and it is reported that 2.5 million people have been infected and more than 180 million people are at risk \[[@B1]\]. Migrating metacercariae cause liver parenchymal destruction since migratory tracks undergo necrosis and fibrosis. The amount of liver damage is correlated with the parasite load. Adult flukes can partially obstruct the bile ducts, causing thickening, dilatation and fibrosis of the proximal biliary tree. Ectopic fascioliasis in other sites also results in eosinophilic and mononuclear infiltration with secondary tissue damage.

Many infections in humans are mild, but morbidity can increase with heavier fluke burdens. Typical symptoms that may be associated with fascioliasis can be divided by phases of the disease, including the acute or liver phase, the chronic or biliary phase, and ectopic or pharyngeal fascioliasis. The biliary phase is usually asymptomatic, but the adult flukes can obstruct the common duct. Chronic infection can lead to biliary colic, cholangitis, cholelithiasis and obstructive jaundice. Prolonged and heavy infections can also result in sclerosing cholangitis and biliary cirrhosis. Pain in the epigastrium and right upper quadrant, diarrhea, nausea, vomiting, wasting, hepatomegaly and jaundice can occur. Eosinophilia is a variable finding in this phase of the disease. All serologic tests have good sensitivity, but many have suboptimal specificity and cross-react with other parasitic infections.

Ultrasonography (US) seems to be more useful than computed tomography (CT) in the biliary stage of the disease. Irregular thickening of the common bile duct (CBD) wall and biliary dilatation are the findings visualized by abdominal CT and US that are suspicious for fascioliasis \[[@B2]\]. Invasive techniques, such as percutaneous cholangiography and endoscopic retrograde cholangiopancreatography (ERCP), can reveal some abnormalities, but are generally not required for the diagnosis \[[@B3]\]. Endoscopic ultrasonography (EUS) emerged as a novel modality for diagnosis of biliary stage. ERCP can be employed in both diagnosis and treatment.

Case Report {#sec1_2}
===========

A 45-year-old female with epigastric and right upper quadrant pain was admitted to Taleghani hospital, Tehran, Iran. There had been intermittent pain attacks radiating to the back, exacerbated after eating, for the last 4 years. Each episode of pain lasted approximately 1 h and decreased spontaneously or after a few days. Sometimes it led to awakening the patient at 2-3 o\'clock AM. She stated weight loss of about 10 kg within 4 years. She was symptom-free between episodes and had no complaints of nausea, vomiting or itching. In her past medical history, there was no important medical problem except for appendectomy 10 years earlier. Famotidin 40 mg twice a day and trifluoperazine 1 mg three times a day were given. Physical examination revealed only mild epigastric tenderness. There were not fever, icterus and other significant findings.

Complete blood count showed hematocrit 44%, platelets 277,000/mm^3^ (normal 100,000-450,000), and white blood cells 5,300/mm^3^ (normal 4,000-10,000) with 10% eosinophils on peripheral smear. The erythrocyte sedimentation rate was 15 mm/h and C-reactive protein level was 5.92 mg/dl (normal 0-5). Blood chemistry tests were in the normal range. **Table [1](#T1){ref-type="table"}** presents the patient\'s paraclinical results.

On US examination, the intrahepatic bile ducts were reported to be normal, but ill-defined hypoechoic focus in the inferoposterior area of the right liver lobe was noted. Also, normal gallbladder without stone or sludge, and normal intra- and extrahepatic ducts were seen. Portal vein and CBD diameters were 11 and 5 mm, respectively.

Abdominal CT scan showed mild distension in the intra- and extrahepatic ducts with a suspected space-occupying lesion in the CBD (**fig. [1](#F1){ref-type="fig"}**). **Figure [2](#F2){ref-type="fig"}** illustrates the result of magnetic resonance cholangiopancreatography, in which the intrahepatic bile ducts were dilated, common hepatic duct diameter was 9 mm, right main hepatic duct diameter 5 mm and left main hepatic duct diameter 8 mm, the proximal segment of the CBD was not seen (tumor?), and the distal segment of the CBD appeared normal.

The patient underwent EUS in our center. The CBD was 19 mm long, and a worm was seen in the distal CBD. One enlarged lymph node was reported next to the CBD with mixed echo. EUS showed a mixed echoic circular mass lesion (**fig. [3](#F3){ref-type="fig"}**) suggesting ascariasis. ERCP was performed for a precise diagnosis and therapeutic intervention. After selective cannulation, the CBD was filled with contrast agent as seen in **figure [4](#F4){ref-type="fig"}**. Slight dilatation of the extrahepatic bile ducts and some floating, oval-shaped filling defects were noted. The intrahepatic bile ducts were proved to be normal. After sphincterotomy, two *F. hepatica* worms were extracted by balloon (**fig. [5](#F5){ref-type="fig"}**). After removing the worms (**fig. [6](#F6){ref-type="fig"}**), patient\'s symptoms gradually improved.

Discussion {#sec1_3}
==========

The adult fluke lives in the common and hepatic bile ducts of the human or animal host \[[@B4]\]. Its eggs are oval, yellow-brown, and measure approximately 130-150 × 60-90 μm. *F. hepatica* is a common pathogen, particularly in sheep and cattle, causing 'liver rot'. It occurs mainly in sheep-rearing areas of temperate climates, particularly in certain parts of Central and South America, Europe, China, Africa and the Middle East \[[@B5]\]. In Iran, Gilan, Ardabil, Khuzestan and Kerman are most affected \[[@B6]\]. Sporadic cases have also been reported from the United States. Humans most commonly acquire infection by eating watercress grown in sheep-raising areas \[[@B5]\]. Other freshwater plants may also transmit infection, including water lettuce, mint *(Chenopodiaceae)*, alfalfa, and parsley. Humans are also occasionally infected by drinking unboiled contaminated water containing viable metacercariae \[[@B7]\].

Outbreaks of infection have been described in Gilan \[[@B6]\]. The life span of adult *F. hepatica* flukes within humans is not known but is estimated to be 9-13 years. The number of adult flukes that reach the biliary tree and fully develop to sexual maturity is usually small. The degree of animal infection and the incidence of human infection rise during wet years because of an increased number of snails and longer survival of encysted cercariae \[[@B8]\]. Many infections in humans are mild, but morbidity can increase with heavier fluke burdens \[[@B9]\]. Typical symptoms that may be associated with fascioliasis can be divided by phases of the disease, including the acute or liver phase, the chronic or biliary phase, and ectopic or pharyngeal fascioliasis.

The early phase of migration of parasites through the liver is often associated with fever, right upper quadrant pain and hepatomegaly. Symptoms usually begin within 6-12 weeks of the ingestion of metacercariae. Other possible symptoms include anorexia, nausea, vomiting, myalgia, cough and urticaria. Jaundice is occasionally observed. Sometimes this phase is complicated by hemobilia or subcapsular hematomas of the liver \[[@B7]\]. Acute symptoms tend to disappear after a few weeks to months (usually 6 weeks). However, in very heavy infections, extensive liver parenchymal necrosis can result.

The biliary phase is usually asymptomatic, but the adult flukes can obstruct the CBD. Chronic infection can lead to biliary colic, cholangitis, cholelithiasis, and obstructive jaundice. Prolonged and heavy infections can also result in sclerosing cholangitis and biliary cirrhosis. Pain in the epigastrium and right upper quadrant, diarrhea, nausea, vomiting, wasting, hepatomegaly and jaundice can occur. Eosinophilia is a variable finding in this phase of the disease. The diagnosis can be made by finding characteristic ova in feces, duodenal aspirates, or bile specimens; negative fecal specimens do not exclude the diagnosis. It is often difficult to distinguish between the eggs of *F. hepatica*, *Fasciola gigantica* and the intestinal fluke *Fasciolopsis buski*. The diagnosis may also be made during surgery or endoscopy for biliary obstruction when adult flukes are found in the biliary tree \[[@B10]\]. Serology usually becomes positive during the early phase of migration through the liver, and thus is useful in diagnosing early symptoms to the appearance of eggs in the feces prior. It is also particularly useful in ectopic disease. ELISA-based assays, especially the ones that use genus-specific antigens, have largely replaced all of the other techniques because they are sensitive, rapid and quantitative \[[@B11], [@B12]\].

The most useful imaging technique up to now has been CT scanning of the liver, which may show characteristic hypodense nodules or tortuous tracks resulting from migration of the parasite through the liver \[[@B13], [@B14]\]. EUS, cholangiography and ERCP are more useful in the biliary stage of infection and may show mobile flukes in the bile ducts and gallbladder, often associated with lithiasis; irregular thickening of the CBD wall may be noted \[[@B15]\]. It should be emphasized that EUS as a noninvasive modality in equivocal magnetic resonance cholangiopancreatography has an excellent accuracy. Similarly a NIH consensus conference has recommended the use of ERCP only when the clinical probability for choledocholithiasis is high (i.e. when the need for therapeutic intervention is likely). For diagnosis of choledocholithiasis alone, EUS and magnetic resonance cholangiopancreatography are equal in accuracy to ERCP \[[@B16]\]. Magnetic resonance imaging has also been used for making the diagnosis but has no apparent advantage over CT or US \[[@B13]\].

A combination of the symptoms of absolute eosinophilia and right upper quadrant pain should bring to mind the possibility of *F. hepatica* infection. The biliary stage usually presents with intermittent right upper quadrant pain with or without cholangitis or cholestasis. Eosinophilia can also be detected \[[@B2]\]. In our case the clinical presentation was epigastric and right upper quadrant pain lasting 4 years with intermittent pain attacks radiating to the back, difficult to tolerate and exacerbated after eating. The patient was assessed as a case of right upper quadrant and epigastric pain several times with no clear outcome. At clinical presentation, there were no biliary obstruction symptoms (jaundice, cholangitis, ...) or pancreatitis, in comparison to other cases in the literature \[[@B1], [@B2], [@B14], [@B17], [@B18]\]. Besides, there was no increase in liver function tests and acute phase reactants. Imaging studies such as abdominal sonography and CT were equivocal (or misleading to tumor). EUS defined the lesion clearly, advising ERCP. *F. hepatica* was removed and fell to the gut after successful sphincterotomy. CT and US may also be used in follow-up to evaluate the efficacy of medical therapy \[[@B14]\]. ERCP is particularly effective in the biliary stage and images must be carefully examined to rule out other possible causes producing irregularity and thickening of the CBD wall \[[@B17]\].

Sometimes, the diagnosis of fascioliasis is difficult, as seen in the present case. Fascioliasis must be considered on differential diagnosis of abdominal pain without biliary symptoms, especially in patients who come from endemic areas.

###### 

Paraclinical results

  Test                                   Value     Normal range
  -------------------------------------- --------- ------------------
  White blood cells, /mm^3^              5,300     4,000--10,000
  Eosinophils, %                         10        \<5
  Hematocrit, %                          44        40--45
  Platelets, /mm^3^                      277,000   100,000--450,000
  C-reactive protein, mg/dl              5.92      0--5
  Erythrocyte sedimentation rate, mm/h   15        \<30
  Fasting blood sugar, mg/dl             92        80--116

![CT. The arrow points to the filling defects in the CBD.](crg0005-0569-f01){#F1}

![Magnetic resonance cholangiopancreatography shows one stricture in middle part of the CBD (circle).](crg0005-0569-f02){#F2}

![EUS view of the CBD. The arrows point to the mixed echoic circular mass lesion.](crg0005-0569-f03){#F3}

![Slight enlargement and filling defect on ERCP.](crg0005-0569-f04){#F4}

![*F. hepatica* in the duodenum. **a** The arrow points to the body of *F. hepatica*. **b** *F. hepatica* being removed through the papilla.](crg0005-0569-f05){#F5}

![The adult *F. hepatica* flukes measuring approximately 2.5-3 × 1-1.5 cm.](crg0005-0569-f06){#F6}
